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THE MATH EXPERT

Chapter-1: Rational Numbers

Exercise 1.1 (Page 14 of Grade 8 NCERT)

Q1. Using appropriate properties find:
_2><3+5 3><1 (ii) EXL__SJ_EXEJFLXE

Difficulty Level: Easy

What is the known/given?
Rational numbers with addition subtraction and multiplication.

What is the unknown?
Result of addition, subtraction and multiplication of rational numbers.

Reasoning:
By using commutativity of multiplication and addition getting the answer.

-2 3 5 3

=—X—F———X—
2

= §><_—2+§—§><l [By commutativity of multiplication]
5 3 2 56

_3 ‘_2_§x1+g [Commutativity of addition]

5 3 5 6
[Rearranging to take a common]

3 (—2 1) 5
= X|——— [+ —
3 6) 2
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Solution (ii):
2 (-3 1.3 1 2
=—X| —|—m——X—4+—X—
5\7) 6 2 14 5
Rearranging
2 (—3] 2 1 1 3
==X| — |+ =X——=X—
5 U7 514 6 2

Taking % common

5 14

2 (-6+1) 1
= — X _—

5 14 4
2, 1

5 14 4
11

7 4

_(=1x4) (Ax7)
- (7x4) _(4><7)
47

- 28 28
A7

- 28

11

28

11
Answer (ii): = "8

Q2. Write the additive inverse of each of the following

N2 5 6 2 19
(l)g (i) 9 (iii) = (iv) > (v) &

Difficulty Level: Easy

What is the known/given?
Rational numbers

What is the unknown?
Additive inverse.
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Reasoning:
The negative of a rational number is called additive inverse.

Solution:
. 2
| —_
() 2
Additive inverse of 2 is — E :_E
8 8 8
. -5
i —
(i) 5
Additive inverse of _—5 is —(_—5) = §
9 9 9
-6
i —
i) —
The rational number is _—6 = 9
-5 5
Additive inverse of _—6 is — E :_E
-5 5 5
2
iii —
(i) =
Additive inverse SRR —(EJ _2
_9 _ 9
19
V -
v
Additive inverse of E is —(1—2]:%

Q3. Verify that —(—x)=x for
i R 13
(I) X= E (") X = _7

Difficulty Level: Easy

What is the known/given?
Rational number.

What is the unknown?
The negative of the negative of a rational number.

Reasoning:
The negative of the negative of a rational number is that rational number of Self.
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Solution:
) 11
i X=—
() 15
11
—(—X)=—| ——
() [ 15)
_u
15
=X
Proved.
. 13
i X=—"—
(i 17
(13
— _X — | -] ——
=5
__'E}
|17
_ 13
17
=X
Proved.

Q4. Find the multiplicative inverse of the following.

M -13 () = Gipl v 242 ) -1x2 i) -1
19 5 8 7 5

Difficulty Level: Medium

What is the known/given?
Rational number

What is the unknown?
The multiplicative inverse.

Reasoning:
The reciprocal of the given rational number is the multiplicative inverse. [the product of
the rational number and its multiplicative inverse is 1]
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Solution:

(1 The Multiplicative inverse of —13 is I—;

[—13>< -1 = 1}
13
(i) The Multiplicative inverse of 13 is 19
19 -13

(iii)  The Multiplicative inverse of 5 is 1

. -5 -3 15
(iv) —x—=—
8 7 56
The Multiplicative inverse of 15 is 6
56 15
B
56 15
-2
V)—1x—
(v) c
This can be simplified as:
122 (Ex(2)
5 5
_2
5
. oo N 2 . 5
The multiplicative inverse of E is >

(v)  The multiplicative inverse of —lis —1.

(-1) x (1) =1
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Q5. Name the property under multiplication used in each of the following:
0 U W S iy 8, 2_=2,13 Gii) 22422 g
5 5 5 17 7 7 17 29 -19

Difficulty Level: Easy

What is the known/given?
Rational number.

What is the unknown?
Name of the property.

Reasoning:
So, 1 is the multiplicative identity.

Solution:
(i)
_—4x1:1><j:_—4
5 5
. 1is the multiplicative identity and here, property of multiplicative identity is used.
.. —13 -2 -2 -13
(II) —X—=—X—
7 7 7 17

What is the known/given?
Rational numbers.

What is the unknown?
The property name.

Reasoning:
In general, axb=bxa forany two rational numbers. This is called commutativity of

multiplication.

Solution:
-13 -2 -2 -13
—_— X — = — X —
7 7 7 17

[axb]=[bxa]
Answer:
Commutativity of multiplication of rational numbers is used here.
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iy 2.2
29 19

What is the known/given?
Rational numbers.

What is the unknown?
The property name.

Reasoning:

. a e . :
For a rational number b the multiplicative inverse is the reciprocal of that number that

is — . So that the product of the rational number and its multiplicative inverse is 1.
a

-19 29
—x—-=1
29 -19

)

Answer: Multiplicative Inverse..

i 6 - -7
6. Multiply — by the reciprocal of —
Q ply 13 y p 16

Difficulty Level: Easy

What is the known/given?
Rational numbers.

What is the unknown?
Product of the rational numbers.

Reasoning:

Reciprocal of a rational number is its multiplicative inverse.

Solution:
E>< Reciprocal of !
13 16

6 16
= — X —
13 -7
_ 6x16
13x(-7)
%
-91

Answer:
_ %
91

LReciprocal of il IS —
16
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Q7. Tell what property allow you to compute %x[ﬁx%) as (%x6jx%

Difficulty Level: Easy

What is the known/given?
Rational numbers.

What is the unknown?
Property.

Reasoning:

Multiplication is associative for rational numbers. For any rational numbers a, b, ¢
ax(bxc)=(axb)xc

Solution:
[ax(bxc)=(axb)xc]

lx(ﬁxﬂJ as (lxﬁ)ﬂ
3 3 3 3
Answer:

Associativity of multiplication of rational numbers is used here.

Q8. Is g the multiplicative inverse of —1% ? Why or why not?

Difficulty Level: Medium

What is the known/given?
Rational numbers.

What is the unknown?
Multiplicative or not

Reasoning:
The product of a rational number with its multiplicative inverse is 1.

Solution:
i 0
8 8
Now: ==x—==-1#1
Answer:

So, g is not the multiplicative inverse of —1% .
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g Is not the multiplicative inverse of —1% because the product of g

and —1% Is -1, and it should be 1 to be a multiplicative inverse.

Q9. Is 0.3 the multiplicative inverse of 3%? Why or why not?

Rational number.
Multiplicative inverse or not?

The product of the rational number and its multiplicative inverse is 1.

0.3 can be written as 13
- - 1 ; 10
Given rational number 3:—3 can be written as =
310

So, —x—=1
10 3

Yes, 0.3 is the multiplicative inverse of 3% because their product is 1.

Q10. Write:
(i) The rational number that does not have a reciprocal.

(it) The rational numbers that are equal to their reciprocals.
(iif) The rational number that is equal to its negative.

(1) Rational number does not have a reciprocal

0 (zero) is the rational number which does not have a reciprocal.

(if) The rational number that is equal to its reciprocals.

The rational numbers 1 and (-1) are equal to their own reciprocals.

(i11) The rational number that is equal to its negative.

Rational number 0 is equal to its negative.
WWW.CUEMATH.COM
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Q11. Fill in the blanks.

(i) Zero has reciprocal.
(if) The numbers and are their own reciprocals
(iii) The reciprocal of —5is

(iv) Reciprocal of 1 , Where x = 0 Is
X

(V) The product of two rational numbers is always a
(vi) The reciprocal of a positive rational number is

=

Zero has no reciprocal
2. The numbers 1 and (-1) are their own reciprocals.

3. The reciprocal of (-5) is iS

4. Reciprocal of 1 where x= 0is X.
X

5. The product of two rational numbers is always a rational number.
The reciprocal of a positive rational number is positive.

o
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Exercisel.2 [page 20]
Q1. Represent these numbers on the number line.
N7 ... —5
) — i) —
(i) 1 (i) 5
Difficulty level: Medium

Reasoning:

The positive numbers are on the right of 0 and negative numbers are represented on the
left of O in the number line. The denominator of the rational number indicates the number
of equal parts into which the first unit has to be divided whereas the numerator indicates
as to how many of these parts are to be taken into consideration.

% The first unit has to be divided by 4 parts. We make 7 markings of distance

1 : : : 7
2 Each on the right of 0 and starting from 0. The seventh marking represents 2

Right side of 0

1

€ i 4 : } 4 i 4 4 >
0 1/4 2/4 3/4 4/4 5/4 6/4 |74

0] _—5 The first unit has to be divided into 6 parts. We make 5 markings of distance

1
5 each on the left of 0 and starting from 0.

The fifth marking represents % left side of 0.

Left side of 0

|

4 . | } 4 | i >
-6/6 |-5/6 | -4/6 -3/6 -2/6 -1/6 O
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-9
2. Represent —, —, — on the number line.
Q2. Rep 11' 11 11
Difficulty level: Medium

Reasoning:

The negative numbers are represented on the left of O in the number line. The
denominator of the rational number indicates the number of equal parts into which the
first unit has to be divided whereas the numerator indicates as to how many of these parts
are to be taken into consideration.

. . 1 .
We make 9 marking of distance 1 each on the left of 0 and starting from 0.
. —2 . . .
The second marking represent 1 which is represented as A in the line.
The fifth marking represent ﬁ representations B in the line.

. . -9 . .
The ninth marking represent Tl represented as C in the number line.

B

} 4 ! 4 ! 1 ! } >

-9/11 -8/11 -7/11 -6/11 -5/11 -4/11 -3/11 -2/11 -1/11 0

Q3. Write five rational numbers which are smaller than 2.
Difficulty level: Easy

What is the known/given?
Rational numbers.

What is the unknown?
The rational numbers between given rational numbers.

Reasoning:
We can write infinitely many rational numbers lesser than number 2.

Five rational numbers which are smaller than 2 are 1, % 0, -1, _?1
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Q4. Find ten rational numbers between %2 and %

Difficulty level: Medium

What is the known/given?
Rational numbers.

What is the unknown?
The rational numbers between given rational numbers.

Reasoning:

We can find infinitely many rational numbers between any two given rational numbers by
taking the mean of the two rational numbers. Another method: We can make the
denominator same for the two given rational numbers.

-2 -2x2 -4

S =— multiplying both numerator and denominator by 2
5 5x2 10 [ VS &

1 = 1x5 = i [multiplying both numerator and denominator by 5]
2 2x5 10 AL d

[Multiplying both numerators and denominators by the same number]

Now, there are 9 rational numbers between I—g and % but we need 10 numbers. So, we

should again multiply both numerator and denominator by 2 in the two rational numbers

_—4and£

—4x2 -8
10x2 20

5 2 10

and —x—=—=—"—
10 2 20

The ten rational numbers between %2 and % which can be taken as.

-7 6 5 4 -3 -2 1 1 2
and

’ y ) ) ) ’ ) 01 o~ T~
20 20 20 20 20 20 20 20 20
[There are many more such rational numbers.]

Q5. Find five rational numbers between,

) 2 4
—and —
(i) i c
5
—and =
(i) 3
1 1
—and =
(iii) f >
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Difficulty level: Medium

What is the known/given?
Rational numbers.

What is the unknown?
The rational numbers between given rational numbers.

Reasoning:

We can find infinitely many rational numbers between any two given rational numbers by
taking the mean of the two rational numbers. Another method: We can make the
denominator same for the two given rational numbers.

2 4

i —and —

(1) 3 c
Z = 2x 20 = 4—0 [multiplying both numerator and denominator by 20]
3 3x20 60
ﬂ = 4x12 = @ [multiplying both numerator and denominator by 12]
5 5x12 60

The five rational numbers between % and % that can be taken are:

41 42 43 44 45

60 60" 60 60 60

ii _—3 and §
(i) 5 3
_—3 = e < = _—9 [multiplying both numerator and denominator by 3]
2 2x3 6
§ _5x2 Q
3 2x3 6 [multiplying both numerator denominator by 2]
) i -3 5
-, The five rational numbers between 7 and § that can be taken are:
8 7 5 4

[There can be more such rational numbers]
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i =— [multiplying both numerator and denominator by 8]

4 4x8 32
1 = 116 = 10 [multiplying both numerator and denominator by 16]
2 2x16 32

Thus, five rational numbers between % and % that can be taken are:

9 101 1213
32° 32" 32" 32" 32

Q6. Write five rational numbers greater than —2.
Difficulty level: Medium

What is the known/given?
Rational numbers.

What is the unknown?
The rational numbers between given rational numbers.

Reasoning:

We can find infinitely many rational numbers between any two given rational numbers by
taking the mean of the two rational numbers. Another method: We can make the
denominator same for the two given rational numbers.

Some of the five rational numbers greater than — 2 are -1, 0, % % and %

[There can be more such rational numbers]

. : 2 3
Q7. Find the rational numbers between c and 2

Difficulty level: Medium

What is the known/given?
Rational numbers.

What is the unknown?
The rational numbers between given rational numbers.
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We can find infinitely many rational numbers between any two given rational numbers by
taking the mean of the two rational numbers. Another method: We can make the
denominator same for the two given rational numbers.

3_3x32_ 96 [multiplying both numerator and denominator by 32]
5 5x32 160
3_3x40 120 [multiplying both numerator and denominator by 40]
4 4x40 160

i 3 3 )
Thus, ten rational numbers between E and Z that can be written are:

97 98 99 100 101 102 103 104 105 106
160" 160 160" 160" 160" 160" 160 160 160 160

[There can be many more such rational numbers]
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